Endothelial SIRT6 Is Vital to Prevent Hypertension and Associated Cardiorenal Injury Through Targeting Nkx3.2-GATA5 Signaling.
Endothelial dysfunction is an important determinant risk factor for the development of hypertension and its complications. Thus, identification of potential therapeutic targets for preventing endothelial dysfunction has major clinical importance. Emerging evidence indicates that epigenetic modifications are closely associated with the regulation of endothelial function. Among them, HDAC (histone deacetylase)-mediated epigenetic processes in vascular homeostasis and cardiovascular disease have attracted much attention. SIRT6 (sirtuin 6) is one member of SIRTs (class III HDAC) that are highly conserved NAD+-dependent deacetylases. This study was designed to elucidate the role of SIRT6 in the pathogenesis of hypertension, discover the new targets of SIRT6, and explore related mechanisms on the regulation of endothelial function. The levels of endothelial SIRT6 were significantly reduced in 2 independent hypertension models: desoxycorticosterone acetate/salt-induced and Ang II (angiotensin II)-induced hypertensive mice. Utilizing genetically engineered endothelial-specific SIRT6 knockout (Cre+/SIRT6fl/fl) mice, we found that endothelial-specific deletion of SIRT6 significantly enhanced blood pressure, exacerbated endothelial dysfunction and cardiorenal injury in experimental hypertension. Functionally, SIRT6 has pleiotropic protective actions in endothelial cells, which include promoting endothelium-dependent vasodilatation and vascular NO bioavailability, reducing cellular permeability, ameliorating endothelial senescence and apoptosis, and facilitating autophagy. Mechanistically, SIRT6 induced the expression of GATA5 (GATA-binding protein 5), a novel regulator of blood pressure, through inhibiting Nkx3.2 (NK3 homeobox 2) transcription by deacetylating histone H3K9 (histone H3 lysine 9), thereby regulating GATA5-mediated signaling pathways to prevent endothelial injury. Finally, we provide direct evidence for the therapeutic potential of SIRT6 in desoxycorticosterone acetate/salt-induced hypertensive mice by overexpression of SIRT6 in vivo. This study for the first time demonstrates that SIRT6 prevents hypertension and its complications by maintaining endothelial function. Pharmacological targeting of SIRT6 may be an innovative therapeutic strategy for treating patients with hypertension.